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Thls invention relates to laundry irolxg 
mchines of the flatplae type, and paricarly 
 an proved shoe operag mechasm for 
bringing a pressing shoe ino and ou of operat- 
ing relationship wih a padded surface on which 
he items to be pressed bave been laid. 
The currently popular flaplae domesic iron- 
ing maches generally employ a fiat çadde 
structure, commoly known as a "buck," on 
wch the clothes are placed, and a heated press- 
g oe gey mounted relative to the buck 
and adapd to be brought over he buck in 
spaced relation therewith. en, by suitable 
moor mea, the buck and the shoe are brough 
gether to pre the article herebeween. 
some tes of mace he pressée engagemen 
is effected by driving he buck upwary agai 
e previously positioned shoe; hence there are 
two major etemens which mus be iven. 
It is a principal objec of my invention o 
ehminate he. necessity of iving or moving he 
buck, and to this end I provide a novel oe. actu- 
ator wch is effective automatically to bring the 
shoe from a recned position to an inermediate 
stage over the buck and then to draw he oe 
dowardly to effect e irong pressure, aH in 
a smooth, substantially continuous motion. No 
oly does he stationary buck of my invention 
elina the necessiy of driving one relaively 
heavy par but it conributes to beter opera- 
tlonal results by afforg less opporti for 
the; cloches or articies to become splaced once 
hey bave been smoohly laid on e buck. 
My mproved shoe mounting and actuatg 
mecham a!so ccomphshes the further objec- 
tives of improving the rections of travel and 
force appcation of the shoe so as to eiminae 
avorable momen arms which would necessi- 
tare much stronger frame structures, and of keep- 
ing he operation of aH moving parts wihin the 
plan view outHnes of the machine. 
In. a presentiy preferred embomen of the 
invention I mourir a parallelogram hnkage on a 
mai framework below he buck and pivotally 
a a shoe carriage to an element of such link- 
age. A restraig 1 pivotaHy conneced 
tween the shoe caiage and the frame provides 
a fcrum point abou wch he carriage swings 
as the linkage is rotaed. By an arrangemen 
hereinafter described in detail, the shoe 
sng from a recled position to one oer the 
buck,/ and then be drawn downwary there- 
agahç. 
The parallelogram lkage may be driven by 
a mot0r mechacally cmmected erwith--for 
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example by gearing or cams--bu I prefer fo ue 
hydraulic power. I bave round that overtrave! 
problems are minimized by hydraulic motor oper- 
ation, and whereas a geared or cammed drive 
5 requires the operator to comp!ete the operating 
cycle once it bas been initiated, a hydraulic 
motor, as will hereinafter appear, permits the 
shoe to be returned to its retracted position ai 
ny rime after it bas commenced to rise. 
10 Other features and advantages of the invention 
will be apparent rom the following speciflcation 
read in connection with the accompanying draw- 
ings in which Fig. 1 is a side elevation, partial!y 
in section, showing a presentiy preferred embodi- 
.15 ment of my invention with the shoe in reclined 
position; Fig. 2 is a partial front elevation of the 
machine of Fig. 1; Figs. 3 and 4 are vlews similar 
fo Fig. 1 but showing the shoe respectively above 
and in pressure contact with the buck; and Figs. 
20 5 and 6 are sectional elevations of the hych.autic 
drive mechanism, Fig. 5 showing the position of 
the hydraulic motor when the ironing machine 
is in ifs Fig. 1 position and Fig. 6 showing the 
' motor when it has brought the shoe into ironing 
:25 position. 
Referring now to Fig. 1 I have shown so much 
of a domestic flatplate ironing machine as is nec- 
essary for an understanding of the invention. 
A typical machine may include a rigid ïrame ! 
30 of suitably reinforced sheet metal, providing a 
table-like structure having a back waH 2, front 
walls 3 which define a knee space or opming, 
and. a top surface 4. The top surface may bave 
an inclined portion on which is supported a 
35 padded structure or buck 5 in an angular relation 
sloping toward the operator. For cooperation 
with said buck I provide a conventional shoe. 6 
having a smooth ironing surface 7 co-extensive 
with the area o the buck. As is well kown to 
40 those in the art, the shoe 6 bas heating elements, 
usually electric resistance devices, to bring the 
shoe to a desired ironing temperature. The shoe 
is carried on a rigid arm or carriage  which 
projects downwardly through a suitable opening 
45 ! in the tab1 top and is pivotally supported 
below the table top as hereinafter specifieally 
described. 
If is a feature of the invention that the shoe 
may be brought from its reclined position of Fig. 
50 1 to a position of parallelism with respect to the 
buck  shown in Fig. 3 and then without notice- 
able interruption of motion pressed downwardly 
against the buck to press the articles spread 
thereon. Such composite movement eliminates 
55 he necessity of also driving the buck, as in iron- 
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ing machines in which the shoe is merely brought 
to a position overlying the buck and the latter 
is driven upwardly into pressure contact. I bave 
 round that a parallelogram linkage in combina- 
tion with a lost motion restraining link provides 
a particu]arly s_atisfactory method of driving the 
shoe. An incidental advantage of commercial 
importance is that such an arrangement provides 
a shifting shoe carriage pivot effective to confine 
aH movements of the shoe and ifs carriage within 
the relatively compact plan view outlines of the 
machine. In other words, where with a fixed 
pivot the shoe arm af some point during ifs rota- 
tion may project beyond such plan view outlines, 
the shifting pivot introduces a compound more- 
ment which may be described as a "fo!d in on 
itse]f" motion of the shoe carriage. 
Broadly speaking, I drive the carriage arm 8 
by a structural member guided for primarfly rec- 
ti]inear movement normal fo the plane of the 
buck; the carrlage $is pivotally attached fo said 
member and fulcrum means engaging with the 
arm provide the pivot about which the carriage 
swings. To avoid fixed trackways or guides îor 
control]ing the motion oî such a member, and 
to reduce frictional losses inherent in s!iding 
members, I prefer fo employ a parallelogram link- 
age as aforesaid, and accordingly, I mount on the 
rear frame panel 2 or equivalent structure, pairs 
of upper and ]ower pivot brackets, respectively  , 
12, which pivotally carry the respective pairs of 
upper and lower link arms , I. The arms ] 
and 15 are of equal length and the upper and 
lower arm of each pair are joined by a rigid link 
member  6. If wfll be noted that the plane of the 
pivotal connections of the link 16 is normal to the 
plane of the surface of the buck 6. The carriage 
8 is Pivotally associated with the linkage, as by 
mounting its extremities on upper pivots I1. To 
enforce rotation of the carriage when the links 
16 are driven upwardly or downwardly I provide 
pairs of rigid links 18 which pivotally attach fo 
the carriage 8 af pivots 19 and to brackets 20 
affixed to the rear wall 2. Pivots 9 provide 
fulcrums for rotation of the carriage 8, which is 
thus constituted as a first order lever. For 
reasons hereinafter appearing the link 18 bas a 
lost motion arrangementfor example, a slot 
21 ai the pivotal attachment fo bracket 20. The 
limits of rotation of the carriage 8 are estab]ished 
by the pivot stud of bracket 29 and by a stop 22 
projecting from a rearwardly extending arm 23 
of the linkage members 16 fo overlie the edges 
of said carriage 8 and engageable thereby as th 
shoe 6 cornes into position above the buck. A 
spring  secured between a shaft 2 on the 
underside of the table top  and the pivot I of 
the linkage serres always fo bias the paral- 
lelogram linkage upwardly relative fo the table 
top, and a spring 26 secured between the limit 
stud 22 and a stud on link 18 serves always to 
draw the link 18 upwardly relative fo the bracket 
28. With the shoe in the retracted position of 
Fig. 1, spring 26 is under substantial tension and 
holds the link  to prevent fulcrum 9 from fol- 
]owing link 16 downwardly during the early move- 
ment of carriage 8 while affording link 18 suf- 
ficient freedom fo rotate counterclockwise of Fig. 
1 as pivot I1 descends. 
If will be observed that in order fo bring the 
shoe 8 from ifs Fig. 1 fo ifs Fig. 3 position if is 
necessary fo rotate the parallelogram linkage 
clockwise with respect fo said figures. The mo- 
tive power is advantageously of the hydraulic 
type generally disclosed in United States Patent 
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No. 2,135,266, granted November 1, 1938, to 
George W. Wardwe!1, Jr. Said motor is some- 
what schematically shown herein in Figs. 5 and 
6, and reference fo the patent is made for a more 
5 detailed description. As herein embodied, the 
motor includes a cylinder 9 having a pair of lugs 
 extendtng axially from the bottom wall for 
rotational support on a shaft 2 which comprises 
a lower pivot of the parallelogram nkage, and 
10 witn the cylinder is a combfl]ed piston and 
hydraic pressure generator $. The latter de- 
vice includes a cylinical casing provided with 
upper and lower piston rings 4,  and contatn- 
ing a motor 6 the shaft S of which project 
15 through a. relatively large opening $8 forming 
the inflow port of an impeller chamber 9 defined 
by plate members 4@, 4. A conventional 
peller pp 2 is affixed fo e end of the motor 
shaft. The cylinder @ bas a permanent charge 
20 o liquid, for example a light mineral off, oc 
cupying the cylinder fo substantially the level 
designated. O. L. in Fig. 5. The walls of the piston 
casing bave a plurality of apertures 3 through 
which off flows fo the iniet port 38 of the pump 
25 chamber. The piston structure 3 xedly car- 
ries a cap 4 having a boss 4 through which ex- 
tends the shaft 2 rotatably supported in 
able brackets 4 fixed fo the underside of the 
table top. If will be noted by comparison oï Figs. 
30 1 and 2 that the shaft 2 is in the center plane of 
the padded ironing e]ement  and is center 
" with respect fo the arm 8. 
y conventional switch controllêd circuit 
be employed fo energize motor 3 and power the 
35 impeller 42 driven thereby. Liquid under pres- 
sure is discharged through the plurality of Open- 
ings 4 in the pston head plate 4  thereby build- 
ing up substantial hydraulic pressure in the 
chamber @ beneath said plate. The piston is 
40 ed relative fo the frame, and the thrust effect 
of the hydraulic pressure causes a downward pro- 
jection of the cylinder @ with thst on the shaft 
2 fo enforce the clocise rotation of the paral- 
lelogram linkage. Desirably the cyHnder is pro- 
4 vided with a pressure relief bypass  controlled 
by a spring biased ball valve or equiva]ent 2 so 
that if after a slight displacement of the cylin- 
der @ sufficient fo uncover the bass port  
there is encountered abnormal resistance suffi- 
50 cient fo seat valve 2, the hydraulic pressée 
wfll be expended through the passage  fo the 
upper side of the piston head and the unit will be 
restrained against further movement. 
With the apparatus initially in ifs Fig. 1 posi- 
55 tion if will be assumed that articles fo be pressed 
bave been spread on the buck  and a conven- 
tional foot pedal or equivalent switch (hOt 
shown) is actuated fo energize the motor. The 
downward thst of cylinder 3 will drive the 
60 parallelogram linkage downwardly, but the re- 
traction of springs 2 supports the pivot points 
9 relative fo pivots , and thus the carriage 
is rotated clockwise even though the drive 
age is simflarly rotating. Spring 25 spports the 
65 pivot 9 until the carriage $ engages the stop 22, 
af which rime the shoe ç will bave corne into posi- 
tion above the buck . In such position the cen- 
ter of gravity of the shoe ç relative fo pivot 
maintains the Carriage 8 contact with the stop 
70 2 and the parlelogram limage amd the car- 
riage wil] move as a unit as link  continues 
downward travel. If should be noted that in the 
al stages of operation the downward move- 
ment o the shoe into pressing relationship with 
75 the bç is pÇritted by the lost motion arrange- 



men  of..- link I. Said lïnk serres additionally 
f: sead le, stcte dg dowrd moye- 
nne.  appers in gs. 3  and 4 %he lîne 
movement  of/he lïnk  $ is sustially in 
plane of the axis of the cylinder 30. an@ is con- 5 
rïe wit respect o the bck and shoe. 
ECcentc force pplicaons re elïminated: by 
OEe parallelogram nkage arrangement and 
liher f9ame, structures may be employed as 
compared with aiTangements in which unfavora- 10 
le moment, arms. are present du.ring the opera- 
tional conditions at which the strains are at a 
maximum. 
I coider if advisable to follow knewn prac- . 
ices of meuning the buck fo permit a limited 
adstabilitwith respect.fo he shoe and co9d- 
In,IF pivoally affix the buck frame fo the table 
top  by a relatiwly loose pivot  associated with- 
cooperati-ng- bracket members as shown. Resili- 
ent' support of he buck may conveniently be- ac- 20 
complished by the matched pressure springs 
whlch serve as supports maintaininç the plane of 
e buck in desired angular relationship. 
An advantage of the hydraulic motor drive 
that the operation of the ironer may be inter- 
rupted ai any raid-point merely by opening 
ccuit of motor 38; the spring mounting of the 
shoe caiage and parallelogram linkage will in- 
duce.a counterclockwise rotation serving fo drive 
the piston 38 upwardly relative fo the fixed cy!in- 30 
der 8. uid which is within the cylinder space 
 will follow back through the ports 4 and the 
pp flow 8 fo retm'n fo i normal position 
above the pisten head. There ae no owrtrave]. 
problems associated with the hydraic drive. If 35 
unusually bulky articles are being pressed 
 substantial- resistance is encountered earlier than 
a norl oparational stage of the shoe the 
peHer' ill rotate idly within the pump housiug 
and ifs forces will be expended within the pump 40 
housing. 
e return of the ironer from the g. 
Fi. 1 positions is accomplished automatically by 
merely opening the motor circuit and permitting 
the spring reactions to lt the shoe and swing it 
fo ifs open position. Because of the lost motion 
pro%sion of link 8 the flrst motion of the shoe 
wfll be directly upwardly fo a stage jt beyond 
that represented by g. 3 ai which the end of slot 
I will engage with ifs pivot pin. Continued up- 50 
ward movement of the link 18 causes the link 
fo effect e return rotation of the carriage arm, 
as will be obvious.. 
While I have shown a particular embodiment 
of my vntlon, if will be understood, of course, 
that I do hot wish to be limited thm.eto since 
many modifications may be ruade; and I there- 
fore contemplate by the appended claires fo cover 
any such modifications as fall within the true 
spit and scope of my invention. 
What I claire as new and desire fo secure 
tters Patent of the United States is: 
i. In a domestic ironing machine having a 
frame, a buck supported thereby, and a shoe for 
cooperation with said buck for pressing articles 
laid thereon, the improvement in means for pro- 
pelling said shoe from a retracted position into 
pressing relation with said buck comprising a 
parallelogram linkage in which the fixed link in- 
cludes a frame element and the respectively op- 
posite link is arranged for movement normal 
the ple of the buck, a substantiay U-shaped 
arm carrying the shoe ai one end thereof and 
pivotay attached ai ifs other end fo a movable 
element of said linkage, means for driving said 
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linkaga in one or anoher.direc.tion retative f said 
buck/means inclung s rigid nk: lIF 
flxed to said arm and to said frame te pzovide a 
fulcrum for rotation of said arm reIative to-sid 
limage upon movement of e latter, said rigid 
link having lost moon, means affordi lateral 
movement relative to the. frame, mea for sup- 
porting said rigid link to maintain the fnlczum 
substantially against displacement in che rec- 
ton of linkage movement, and s%op mens.on said 
linkage engageable with said shoe a fo estab- 
]ish a lit of  rotation thereof, whereupon fui' 
ther movement, of said linkage in said che dic- 
tion carries the arm and its sociatedshoe ruera- 
ber normal to the plane of the buck. 
2. In a domestc ironing machine having .a 
frame, a buck supported thereby, and a shoe for 
cooperation with said buck for pressing artict 
laid thereon, the improvement in means for pro- 
pelling said shoe from a retracted position in 
pressing relation with said buck comprisin a 
linkage system supported by a frame element and 
including a drive nk member aTanged for 
movement primarily normal to the plane of the 
buck, a substantiay U-shaped a carwing the 
shoe at Che end thereof and pivotally atfached 
at its other end to an end of said drive li ruera- 
ber, means for driving said link member in che 
or another direction relative to said buck, mea 
including a rigid link pivotally axed to 
arm and to said frame to provide a fcrum for 
rotation of said arm relative to said limage upon 
movement of the latter; said rigid  including 
mearm affording lateral movement of sd  
retive to the frame, means for supporting said 
rigid link to matain the fulcrum substantially 
against displaement in che direcon of rive  
movement, and sto means engageable with sad 
shoe arm to establh a limit of r0t.ation thereof» 
whereupon further movement of said drive lk 
 said che direction caes the arm and i 
associated shoe member normal to the plane of 
the buck. 
3. In  domestic ironing macne having a 
frame, a buck supported thereby, and a shoe for 
cooperation with said buck for pressing articles 
laid thereon, the improvement in means for pro- 
pe!ling said shoe from a retracted position into 
pressing relation with said buck comprising a 
parallelogram linkage supported by said frame 
and having a tink member consained for more- 
ment primarfly normal to the plane of the buck, 
a substaniaHy U-shaped arm carrying the shoe 
at che end thereof and pivotally attached at i 
other end to a movable element of said linkage, 
means for driving said linkage in che or another 
direction relative to said buck, means providing 
a fulcrum for rotation of said arm relative to said 
limage upon movement of the latter, said ful- 
crmn being yieidably supported relative to the 
frame fo maintain the fulcrum substantially 
against displacement in Che direction of age 
movement, and stop means on said linkage en- 
gageable with said shoe arm to establish a limit 
of rotation thereof, whereupon further movement 
of said linkae in said che direction carries e 
arm and its associated shoe member normal  
the plane of the buck. 
4. In a domestic ironing machine having a 
frame, a buck supported thereby, and a shoe for 
cooperation with said buck for pressing articles 
laid thereon, the irnprovement in means for pro- 
pelling said shoe from a retract position into 
pressing relation with said buck comprising 
means including a drive link carried within said 



frame for movement relative to the buck, a sub- 
stantially IJ-shaped arm carrying the shoe atone 
end thereoî and pivotally attached at its other 
end to said drive link, means for driving said link 
in one or another direction relative to said buck, 
means including a tie member pivotally inter- 
connecting said arm and said frame to enforce 
rotation of said arm upon movement of said drive 
link in one direction, means including a rigid link 
iivotally aflixed to said arm and to æaid frame te 
provide a fulcrum for rotation of said arm rela- 
tive to said drive link upon movement of the 
latter, said rigid link having lost motion means 
affording lateral movement relative to the frame, 
tension spring means carried by said drive link 
for supporting said rigid link to maintain the fu]- 
crum substantially against displacement in one 
direction of linkage movement, and stop means 
to establish a limit of rotation of said arm, where- 
upon further movement of said drive link in said 
other direction carries the arm and its associated 
shoe member as a unit toward the buck. 
5. In a domestic ironing machine, a frame, a 
buck supported thereby, a shoe for cooperation 
with said buck for pressing articles laid thereon, 
and means for propeliing said shoe from a re- 
tracted position into pressing relation with said 
buck, comprising a member supported within 
said frame for predominantly rectilinear travel 
normal to the plane of the buck, a substantially 
U-shaped arm carrying the shoe at one end 
thereof and pivotally attached at its other end fo 
said member, means engaging with said arm re- 
*note from its pivotal connection with said ruera- 
ber for providing a fulcrum about which said 
arm will rotate upon movement of said member, 
means for driving said member in a direction to 
produce the desired direction of rotation of said 
arm, stop means carried by said member and en- 
gagea.ble with said arm for limiting rotation 
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thereof and thereupon effecting a shift of said 
fulcrum in the line of movement of said member 
whereby said member and said arm may travel 
rectilinearly as a unit after rotation of said arm 
5 bas becn interrupted. 
6. In a domestic ironing machine, a frame, a 
buck supported thereby, a shoe for cooperation 
with said buck for pressing articles laid thereon, 
and means for propelling said shoe from a re- 
10 tracted position into pressing relation with said 
buck, comprising a member supported by said 
ffame below said buck for travel normal to the 
plane of the buck, a substantially U-shaped arm 
carrying the shoe atone end thereof and pivot- 
15 aliy attached at its other end to said member, 
meanæ including a rigid link engaging with said 
arm remote from ifs pivotal connection with said 
 member to provide a fulcrum for effecting rota- 
tion of said arm upon movement of said member, 
20 said rigid link having lost motion means affording 
movement normal to the plane of said buck, 
rneans for driving said member in a direction to 
produce the desired direction of rotation of æaid 
arm, means for lirniting rotation of said arrn, 
25 said limiting means being effective upon con- 
tinued movement of said member to displace said 
fulçrum means in the line of movement of said 
member whereby said member and said arm may 
travel rectilinearly as a unit af ter rotation of said 
3o arm bas been interrupted. 
CAPL S. DAYTOI. - 
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